Tespa1 protein is phosphorylated in response to store-operated calcium entry.
We previously reported that Tespa1 (thymocyte-expressed, positive selection-associated gene 1) protein expressed in lymphocytes physically interacts with IP3R (Inositol 1,4,5-trisphosphate receptor), a Ca(2+) channel protein spanning endoplasmic reticulum (ER) membrane. However, the biochemical characterization of Tespa1 protein remains unknown. In this study, we have found that Tespa1 protein was posttranslationally modified upon intracellular Ca(2+) increase in thymocytes. Through the analyses using various inhibitors, store-operated Ca(2+) entry (SOCE) was found to be an essential factor for the Tespa1 protein modification induced by T cell receptor (TCR)-stimulation. Remarkably, the Ca(2+)-dependent Tespa1 protein modification was restored by in vitro protein phosphatase treatment, indicating that this modification was due to phosphorylation. Moreover, we examined whether Ca(2+)-dependent phosphorylation of Tespa1 protein would affect the physical association between Tespa1 and IP3R proteins, revealing that physical association of these proteins is maintained regardless of the presence or absence of phosphorylation of Tespa1. In addition, KRAP protein which represents substantial amino acid sequence homology to Tespa1 was also posttranslationally phosphorylated by intracellular Ca(2+) increase in HCT116 human colon cancer cells and HEK293 human embryonic kidney cells, suggesting that common signaling mechanism(s) may contribute to the molecular modification of Tespa1 and KRAP in different cellular processes. All these results suggested a novel molecular modification of Tespa1 and the existence of the regulatory pathway that SOCE affects the Tespa1-IP3R molecular complex.